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In the case of Pb, the BCR sequential extraction procedure has been used to classify 
the chemical metal forms into different fractions according to their difficulty to be 
mobilized. This procedure provides four fractions which, from higher to lower mobility, 
are: weak acid soluble (WAS), reducible, oxidizable and residual. As can be seen, in 
the table, about 2/3 of the Pb is present in the weak acid soluble fraction, and another 
1/3 is present in the reducible fraction, probably associated to Fe/Mn oxides.
Introduction
The mining and the mineral processing and metallurgical activities, in the town of Linares (Spain), 
have generated different types of waste materials, associated with the exploitation of galena. 
Nowadays, these activities are abandoned, and other urban, industrial and agricultural activities are 
currently present in Linares.
The soil samples used for this study have been collected from a 
zone where arrived lixiviate of waste slag heaps of smelters in the 
Linares mining district.
Experimental setup
One of the targets of this work is the study of the 
electrokinetic remediation technique for the recovery 
of soils affected by this type of contamination. This 
research tackles the combination of soil 
electroremediation and soil washing processes and 
is directed to a technological development of a 
competitive process for the selective removal of 
heavy metals from contaminated soils, that can be 
applied to soils of different permeability values. A 
first approach explores the acid-enhanced
technique.
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Soil characterization
The next table summarizes the concentration of the main elements
carried out by ICP-MS. This analysis reveals a significant degree of 
contamination of this clayey soil due to lead.
Aerial view of the sampling area 
Outline of the experimental system 
Based on the application of a low density continuous current to the soil (about a few 
mA/cm2) under a low potential gradient (in the range of V/cm).
Fraction % Pb extracted
Weak acid soluble 65.14
Reducible 33.53
Oxidizable 0.16
Residual 1.17
Percentage of Pb extracted in the fractions of BCR
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